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TOB X£« TURBDEBSCS WHO WNHEI, 
OF Tffi; UKIVERSITT OF mStLkW 

Wtma tin new Physics Building of the Caivarcity of Jfery&snd rai 

jiLannedj, fch& idea of including a stsall Mind tunnel with the bnilding 

ws prowatsd, ted eith the sponsorship of the Xfnit&i States Air Fere* 

the pxejeei ?ma realised*    Xa Warsalbsr 1^53* ths tunnel yes completed 

ard tests <!e»castrated its ability 44 operate with low turtaalanfts* 
ffh.i® is a description of t'h& tunnel and a manual of its sper** 

«• 

She tunnel JJS located below gyssux? level, partly within t&a 

Pfsjeiaa SsHdifig and partly outside*   Figure 1 indicates the general 

outlook and Figure 2 sketches* the return channel4 lenated entirely 

a&dergrovnd, cutside the building* 

On Figure 1 we indicated the? settling chamber 15 spanned by S*« 

3 sesejaass,, where the turbulence of the incoming flow ia reduced before 

it esters the contraction ccne 2.,    Ths test section 3 follows snA* 

slt&v a gap*   the flaw enters the first diffusar h»    Tte coifaar* 5 

ml 6 art provided with aatallle vanes and lead to the second dlffuser 

7»    Use is&io? ard. propeller unit in located at 8 -aed# after two larft 

turns equipped with wooden -s-aKSF 9 and 10, the flow returns to t&e 

settling ehaeher*    Jteortss ta the tunnel is possible throng* the pea- 

sage 11? t5ss doors o.tr tte ssttiiisg chanter l.» A panel hole at the end 

of diffaser hf th« lateral doors of the test section 3 and the gap ct 

the beginning of diffiner ii.    'ihe distance between the corners 6 &ad 

9 is about 80*.    The contraction cone 2, the test section 3 and tba 
, 
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ttStvmr k ere ««de •«* of wood aatd the rest of the tassel ?.* and* 

of ralnforeed eoncwte,    The eroas -eectiois Is orthogonal ©xeapt for 

the swtcjtvpmpellsr section* where It $g eittsxl&r*. 

1S» eeet&m. h«» a Lfisgth of about 12* and the distance fcstwwsa- 

psrftilel. walls in ?8»»    A double doer perwits oa© to enter- the ahas&Her# 

impust and elsaa the sersene ami ewutu&lliy install aaasttriag probe** 

?h$ss hear-ey steel deer earrio* an «i*®feiiar« snoh t&ai the ctc^tigamk 

grow smbtm ie complete when the d»sr SS elesad.    Sfcon the door is 

£-£•&&* the ©Otfsene oiift eaaily be »13d entside., 

& the entranoe of thie chaaber there are two heavy aw&ene 

(f£ie»|&©r br$m#, k sashes f»r imh3 with e solidity of 0»i*6g d»tfis»3 

as the satis of open area to total as**),    the distanee between th&«# 

eereeai is 31* ©r 8& saeshea.   these mm&m ere fixed by bolte to 

steel ps#m%s) ia&sddad is the ooti&rete end later on refers** t© as 
aT* slots*   ttame T eloie (see fig, 3) eve tused la aaay pleee® of 

the tnssssl to anchor accessories to the ©oneret® veil*    Ibaaa beroy 

soreetas eesefcst be rowo***! vittesni demounting the vanes of coroner 10. 

She lighter acreem have 20 s»ahes per loch end a solidity of 8»i;3&» 

fhey are aeaated «a flet iron eotegoael frame and the fras*& Is bolt*3 

to the ? ftlstss provided on £ ©ides of the chsj&ar.    the screen can be 

stretched j, once ia pis as* siosa it ig held between tee eteel frenes 

ea i3di©«ted on rig, h.    Between the settling ehaafcer and the eoHtras- 

tloa S3ffi»s a UB «fide vcwd©n ring ie provided,    that ring porsdta a i 

slose fit betvsaft the steel ring tsrsAaating &"» eonorete work aai 

the jprefabrieated eontraotioii «os»| asd it i» bolted to the etee& 
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I        • Uiffl «©»© c&a b« stored* by ssg&jas of & jaok, in tb» direction of 
S 

2fee sodden ring can carry one or two fine n^m&rm (»* need only ata)* 

tfeasa* last sereens were therefore InstalXaS witheat any frans $«** 

t5?«3ing la the tuna»l sad disturbing ths flew next to the vaU.    lit 

iairiallsd oaa screen on ths ring iSO sashes per inch* solidity of 

fr-' eoafcraetien eoas has an octagonal carcass section m& ths pro* 

file Issdiosted on Fig. 5#    ^rai^s profile was selected after sons testa 

i& the s3seii©2yiie tank of ths Aeraastatfoal Department of the Uai» 

•wrsl^y of JferyXasd,   Wo tUted th» tssnk (dljwnelons of about 6 "fegr 9 

fsst) to hsm the analogs of a «t?XiEdr±«el f j/m snd simulated the 

wall of the tnnsel by a plastic da*** whose profile scald tea easiSy 

sKdifSodo    £te difference of ths potential* aloag the wall tee&wssn 

two saai&tbettslag points* was rasaansed.s, as it is analogous to ths 

velocity of an iwIsold, ineofflprssslbla fluid,    Ms selected ths papo» 

fll»f  gisiRg a cc>ntraetisa ©f X to 16 in are»» with a reasonabla 

jbeagtla a«i a smeU overshooting of the wall velocity.    Fig. 6 iadi* 

©«t©s ths profile * ths potential gradient^ along the wa?ls as deter* 

sdnsd in the tank, tw& a sketch of ths Inclined electrolytic tank* 

S» s»as was built by JfcGord Xnritastrl&tt, Baltiaaore, in el$zfc 

sections aaeensbled at site* sad gltt&d.    fhs walla are 3* thick* te* 

eXtading S/8* plywood on e*cn sids.    Thsy have been made with a gw»*st 

zmafc&r of pine ribs, glued* together* and a sysrtws ox rings asd Is-pi 

eoMg&atss ths Knit, 

ths mm flew*    This gives easy access to the ring and the last ssreen* 

ft* contraction cone is f iKsd by ? bolts to ths steel ring twrnlnsilng 
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tS» settling eljswab©*? aM ©ae srsst sot toy te al&e the eone witSseasi. 

$a«»i0aoly ofeasssrtag &ta$ all bolts hairs fo^sr; s«£Km&t« 

fh* sfcma* end of the ooabs»siot&?;a eosa ftwtf the test sasfekm can 

to tolted together* or a screen eec bs fcasaaHed in betiseeaj, wta&c &fe 

l« desired te p«eano« a known tttrbylcfi* field la the feet eoet&MW 

$*e toot section. 
metmommttMtmmMH^mttau • 

H** di&t&aoa fesrtaaan p&rall*! walSo* *&t the esats&s&a* is 3# SA*S 

«B4 the walls divargs with • 3.   atf^Le, iJstll to wall, gLYtisg afc tfcs i**J 

a mill tfSotonoo of 23w*    Ike Usagfib of toe teat s*t«iten is lfl*« 

UStSieofe assy grid proteifeg tuxtmlttaoft *t too ea^vy of toe toot oeot£s&« 

&s&s divssrpjws® $&"©&?.oss8 « drop of vt&Mltgr ale»$ to* toot eeet&ox 

fcgpssFeVly jjpopertioml to fc'fte &rc»« s»eti<*s»   With a ^rM prod<ae3.3a& 

t^fea2esme. the homBaae? SMJQV* aga&aot the wsUs of tl»@ tee* aseiisaa 

a?» sm* iajpeHaKt «ad a divasrgaase ©£ too mlio i& msmmaey to »§&&» 

ta.to c. tmlfesns :SB«JX £lwe   lo^ras's, the angle of 1   proved to hs too 

l^ga*. ead e smller dftrorgraoe wetiM £e sera eesft'setoafc*, 

^hs toot motion is sw&atesl ©a a steel mqppevt and ra&is on three 

30f0«    Stsosi Sogs are bolted to a lorgt *»a«reto slab,. pgwSded «s a 

®p»sij£l ptmtttion against vlb?attonc«    'ftris a&ab of JupjwoxlSBto'ljf 

6' by 12f has a totekBeas of 1% sad i$ oa the s&ss** lervel w too 

HOOP*    2t root© o& a dr? seni b«£» filling a «wtor»pe(oofod oa*ltgr 

|» th« f^emr of the mosu    flie aaa«?. fea^l Se sjjpsHsxiwxit^ly 1»5' doop* 

the gap fe--afebs&«i3s tha ilab ami tha flsesf is fllloS with pe*a~»tm24f|S 

sessile    Sso eyatea Is aaalog te a loo p£«a filter, with too slab 

acting as * as.®? aiod the o^ssd as s ait&dngj, a»d has tnsea pyovM^S aa 

a psooa^tiea agaiapt vfbratloaa toaaoMittod frosa th@ floor i«» tbe 

W^. ,.vi-*/-*4-f «*» ww^www-iaoaJioiBaaw^oaww^ga-Wipf^**^! 

"   \..-v   -r*.--•-'•••• 

V^<^./^..'„ ,/At,   - 
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iXlawSag light tc ©star the teat auction from above,.    rSv© aide psaeX** 

mr* a2»e replaced by ta?o doors e»3 reinforced by special wood pis«*s* 

Fixed with piano hiuges, these door* of about 80* by- 10* pro-?**!* *«sy 

aecaas t® the 'test section, Four holes* with "brass collar and plug 

jermii the insertion of a Pitot tabs at four selected points of t&a 

teat section*    Sir plastic tubes mfce it poasiblis to connect tfaa 

Pitot tubas *rlt« rnanonsters, conveniently located,    *&*e .!na3d» of the 

t«»t section has been polished and the glass alndows provide* s vary 

gnaaotti wall* 

ihs 

Bsfcfcesa the end of the teat section and the entrance of the first 

diffuse? a gap of about 6* permits ©tss to bring coaxial hot-wire cable® 

into the tunnel,, to fisr the static pressure at this point of the .air 

circuit and to '.no-Ai the test section back by a few inches,* wh»u it is 

desired to change tho turb\£Lon<?<;»x,a',oduciirsg grid or She last screen^ 

on the 6* ring°j   before the contraction oojie = 

'      I 

test section or the stands holding the rae&euring probes* 
4 

Ihe test section can *ilde en the three logs, once the belts 

securing it to the contraction cone ha^e been rsssovod*    For this 

purpose it $3 convenient fco elide two cylinders under tho stssl frass* 

This parasit* <sae to easily change* the grid producing turbulence^ at 

the entey of the test section.   The test section was swuie in tin 

halcasj, with 3./2B plywood,  g3usd aloat: the eight cornera aad asseiab* 

led in fear steel fraros.    Then the upper esldea were partly resscwsd 

a*d re»l*©ed by window,    Each half has a window of about 80" by 18% ,' 

-:.'     W-*.v"r-J-   ..   I   .       ,-      ..   - '-.'•5^."T" .'" "~"~ 
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%&tb tfea gap tsaobstnioted, the static ps<*»8»s» at thl* poSsfc 

in ths *uaa»3, ciwrait is wgual to fclse sgroosnrc &» i*» «*»»$ »Ktav^ 

to i» *£s«t follow S3 ssxo pe^#c&2n»>   fMs pste all parfcs of tta. • 

turns®!, «3SMji4 the tost a*ati©% ttaSasp pos&ttvw t&atlo pBoassaw* aa£ 

tb» tr«r%m» laakagso oraftte « dmffe of «i? oatsHag the tuaaol. «t 

th© gap*    t&Sss Araffc issspesa^s tfes te&sradary l«j»i* *t tho boglradJtg 

of the ilfl^NHP| et»3 west b«> r*«!hsw^ «s ssseh w. pm&ihla fop *ffS$$MB& 

oporetioa* 

Bso gjftjr e«B bo fci#stly closed *>;&! fow paz&la eaa bo owarf s& 

ths sM of tfeo first diffasoy*    *IB»S %m Sitfuser opsratoo ®sd«y 

jKa^ f««of«fe3* ooaSitions, but tfe* aecssste to the toot wsotSoa is 

ooispSioa&ai.    * tadod to .install tb» #tp algit, <zlwte& sad to **sfe, 

tha tesadstfy Ss^r £»*s»d is* Us® &*8i #ttat&o*& out of tb» tens»l«. «ilb 

soxo pa^oaaww' *fc tfee ©»& of ths £ &rat dif fusox>«   Bowsm?, &H3* r#~ 

Q»is?«s i l»y@8 Goagtteaeorj sdkl&BS iasK?o«is*abX«5 g&oioo and •sibs'at&oaao «afi 

ferfnp oaS§" i»e«i©sr«t*- l«pp»"»«2»i?t*» 

fla*d3y in iaat&X&aKt a gtwM§£a*6 aelliST at tbs oatx-an©® of %h® 

4Sff«e©irff ft»§ thorofey a&i#stXy i«$s?ov%d tho flow io *fea dtf&aBor* 

"$&* f irart difftaotv 

•• 

5M» diffuse.? h&s s, va22»t&^*all Sir^pLe of 5   «?$ eonaiat« of 

ssinsa s*«feio»5j wsS® of 1/2" pJ^nsod^ glued at the «orms,s said ssooa* 

blod la 1?-* *t®«l frara»a.    Ibeoe soettoas ens ftsaoxbltd two by t«oa 

®x»«pt the Iftot one, a:sd atomitod en aagla iron logVo    ^*s floor la 

•ptf^riM^S witlss f slats asaii fciss sao^=5oifi® a?a a»shox«d to th*s® sslata. 

Ifetbbor rlasge «ra insort«d botwooa H9 eKjctioias and. the laoido Swtes 

b«en r^aaoassbly polished.    & sfemo© »f 80 ss&»b»« jar inch (ttoiMitgr 

T*°v7trrr-rvr>*?r•~n'*tt*:^^'*^'r!?7^^^--''^v'•~'*fW ~~'r.•' 
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$f &-20&)# ift8t§01©£l nsftr the *B«9 of th» differ* has lapswasd 

fW? g&n&la of about 20s b^ &0* 9«n b* w»»<w«d at the «n£ flf 

thi© AtfftyMt*    B 3j» poaaibl* is stop &* inflow ant ih» gap "^ fowlag 

«te- is*t© Mas tit's*! tttfott&i »?a» of tfcse* paMa2ae fU» onSar to taOftswss 

the 3».K$ag&&    Safe th£* «g«&!8. vgf»Xd mquire a oesaprowwr of sox» 

$w*«e? (1*8 H»F» ) s*s! waM ad<3 »&&*»> sari r&rct&nns. 

4 eat^walk jfermit® &*« to w&sa th» d&ffkNMft • Ute ffcrat sseetiaa 

of the tf££ftift»r, la»wiiftt«ly behind the tost »®et3.os*, <a*8 «asi^r b* 

rnmm&g, •$£ $Sa* test s<&otla& OF the soatrsctSfitt abac has to be <&&* 

$lao«d % m targi «wo«Ht« 

Stotwsta i'fe* 2tt*$ ssMsttoa «oaS the srt»«X sriag sas-fcteg ti» .&fts«aQft 

to tfefc ©#a©?»t« sufcwa efc&flmi,* w furaaS it os©*****?'^ to iraorfc * 

»a«s»a»i. *-.i3Gsg« B*3a ricg ?s&8 e*sst«s s»A% sise* tbe, «te«l arSjsg da*s a»t 

«s«asata,3f 3J& i& «. p&aa® pesFjaodtetXau? to the «%£$ of Mta tttastt!* we& 

ssieea the *s*t of ifefc .<g$£faawwp *!*» h*8 sea® ft«g^f*ttt3ons*   25a&a 

t&ss&as slag *• MUtrt to tfc» st«*l Hag*    ttoa %«BlVto»««H dista&aa 

at the «ad off tteo tflf fuMr is p2». 

Ssa £!«*? $&v ftz&svs the ct>a«nfeta s&tyaro e&aaffl©Is ®tsi ps»®«* 

fisMsi ibtfsra^fc a *SKsoswM»ioa of ep*tiM?&«   0». Figar* 1 ** ia*3ia&t#it tte 

d;2se«s&»a# «**£ ths poslt'losa of 30 ete$X rasas* §iteii\$ tb» flense 

'fo&m *sr«j»s em &axim& *ad M«lded tm peatasossal »t«ol plates,    ^s» 

psatagot*! pl&toa ar* p?ovid«d «itfe s3$&B a^J a«i tnatapud agatwst 

th» %&13« of ti» tunrflJL to wi^iGn» f »l©t«,   fba flow tewem v^ a 

totftX »f X8QP wtthoat a«t diange its tit* ecs^asa sostioa sad m oou3«S 

:.' ; 

rni ^s'^*?!r?'-''''rn«Fiwi 
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got cSot&ot «U3jr &ppr«eiat»2o pN&ss»«f« ffejk. A ma can er&sft fc®fe»N*» 

th» wmasjj &sr§3 ikaj &£*ns beaa «se®a*3,<ed <9$*r-fcing freas tba «jj6tes&«e 

vsms aasS worSjig bask towards th» propol3»r, 

A saftety »«**»» is pwv&Soa offcor t&» Xaei •*$««» to atop azgr 

sfcjssrfc £F$K flyteg or selling iftfc© i'h» prop^lsir &vm«    *8a® *wtf5M»3 

ttwmn hm 39 mshss ptv inch su*8 iHfcrodwss* an v^a»c«»»ary pwaaatt*1* 

dtfojfe    St £s 8*?v$a*!>3i? to tfep3*s» it ^ a #m«iB®s: ofJteriag 4Ss® @as» 

3K«**«eti®tt with I-sae grog-gara d^op. 

HK.ili»i niiwllWi Sfti 

%« oosarattt walla of fchi» &lt$m*T &l*»r$a fox1 5   &0% wall to 

wi&X* «$$* &£&»*• a 3«Rgt2i of ££% s^tffijs the €&a»aal to ft wall»t«»«*8&l 

<?$»$«*»© ««f ?8*,,    ?£» 'tea* It* prair$&> $&» fawsiSiSi&Ba firts Urn as&Sw. 

gtasrtsl oress ftootiesa to tbs ci-reaUr SHFOSS jsoetjusss.   For that psypoeo 

tfeo «oWM«f« $#*» ^#» fill** with eorasxoUu 

sT »a#tfoiW 
pwpnywwppi -I **MiCtffia»»»*Wj-' 

•Sfejte »»^iSa« Is oiy«ul*u% #**? a langth of 12Jjw«,   IS® walla are 

aspoeiaXly l»swy (1*) to pra^&I® a lange JSSBIS» &ari the «««%io» is 

©raas&stadi t® t!w otto? oaotloiw *?? «»|)pw boiX©*© <md a .t&;?%p of 

shoot I* ©£ p^vacaalsksd uaatic -ma tar.    Uxis pn^^nt^ «h* MooSwta&e&J 

*Sb*«tJtea«i of SSso wotor js^pall^s* s&sstica fwsss fsropagating to t&» 

otlsas' fj&rfcis of the taawelu    %» jjaaMss dlassotMMc is ?8** 

ft* ehasaaol stool tvmato* ri»$ *b»$»&» aro i*$*tKJ«i»5 lie §&$ «sl2«^ 

SUM! onttrpi flmfo with tbe sttyfaso of iism ooctontto*   0r< those ria^^, 

wo «*ld«sa tltt et»Kd stt}3f«rting ths aotosrj otHOtiatt^ of at«©l pipes© 

• 

ujKNMfe?^* wS>«a; feX.'-. 
-•«•- «*"i^.-l— ..>-U(-.'^ !-,'»M>i 
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^^f^ygt^*^iiK!<K^^^^^ffMw»Mu^^T^ v^iw*itoto&ii&&rf#*iM'*ffi^^',l*'*ft< mummnmb* • 

- • 

• 

*)$*> 

4$ «l«e«»io ofujdttlt startler £mm a ssw^nfcst isoisft is t&e 

3&sa$ **w* %mn$mtm ia a i&Bg *&ik3a *fc« conorate mil ©f iMss 

.    • s*««rife&* 

: 
• . 

• 
- 

3». Hft> sad install tte setor, ws «Wf *fc tS» hi#»§* -paieA* 

• 

of ih® s»te*3. ^i&gSs two enall steal pgaass t'ssrou#i isfeiofe oas aaa 

*XSd» ft e&aiasl irem# saryyiag A small h*S«i*   ffe» saefliwr e&a t*se#«» 

fsse» b® iiftad aal X$s«w»a<S oa ifes .0&a#> to tt& ^asr of tl» stand* 

Shis .$F*^jp*«w?t psrwiie ons to tafes tli® •grossUs** «s*fcs atees it 

will e1a*y> tfcfc ossjtsral sps&g&asi of tla tassel*   9* water 9®E»M **»&» 

tu*l^ ^ss tSwougs the assess doe*9 11 (fig;, 1)«    SMS sropsXXso4 e«a 

oaSy be ssaseswd f&roiagh e©ri«fi?8 2 a»6 ID sai tSspottafe ii® <te©£® of tits 

iftor $» OISHJSIJSF seetiea$ « *hes*fe tmaeitiwj te tb* octagonal 

masses s&eti&s e*?<surs3 ©»$ thss sit flow* ov*** ££f Is sttrai^fe Xts&. 

:&•. tfeSs a?«s $SK ©owlo" tafes ttfessps i© ocggsl&ss the mXooit^r &i»iyil3«&« 

t>ie» Osastallstioa &>£* a fBselaga bsshiesi the sot^y) or stfcp feh» is(is!t§®& 

restates* sf the alsv   Us installed Is Shis s.r«&a tw d^lsinMlf&Rsw to 

Ssa*p tl» aftr :na^«ia»23r feyliaptnf the haxid p>sri»«fe»«   Us® wsst**8 3s 

a s#t df T slotus $i iroviated Sa thia wassa area.    She aSr o*mK 

tie l&a twatestl i^esa* 

A ^»&K«@» c^nesects the taja»l "»i«h iba "6«aK^l s"ae« tbvottgi & d©»?f 

(26* fejr hhm) ojwsisteg; ia the tttlKH^*    S&J» ess^ss la ssc^&g^s^ to 

lBn$*dfe aj»3 saisifeala tas aotor^ mwamfm pew&msm eat wlooitlistt, ^5sl 

§ • 

i. 

I 

• 

.•  • *  •' 

% 
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^*^W^"J>,'ir;yflitoMij.irti>iiA»ia»»i«»ttiti 

< 
«i$M 

; 

- 

- 

tfimia *»f!lt»tii8aM   5JWIei» Iks' go©** & snail. «^Kaj*l {3£* fey 10*) 

ftlesaff Ijgr » |%**&s«S panel '*ak«a it jwewsS&i® &s ferlag p&pm tar mxm 

lafc© tfee •%&&&$$ aittoettt isriexffcrftss *&&h t*s» dear, 

'fisg AM*?; lateen elaasad, *ciw ess » gjss«ial avitoh ime?fe§d isi t&* 

tat *a&es-fla^J *sd this pKts^Maa a gttsuf&ai** a®&£53*fc' the risk ©£ 

sr&as'fciag t8» yntpal&r «en£ febiardby iaSffiPi&i ssaasom WOTT&IKS &s t&s 

©a9 «p*«."l3aa!!6*(B (drilling MMi&tafts* <9a««@w a'-ts®jwrs..? «fce. }s Vtm Q%mfatZ& 

ws$.mm$.m mVXam "WQ& for this pttPgassss id.ll ppsmmi sl©«lt>g the dwa* 

«Bd s*>as^ias8 tb» propelter*    Msec tls* wal3* &i iM isassi ars w»i, 

fl«»i?at ftoa a^r elsotrle app&i&sse Clsssj»* tool* »i«») U> V» smimM 

?!r»««te&S»Me s&dh as Icnmr wits®**.* £*m«&s*S ^plisuKj**^ zraSbs? 

afee8Ks «t#e* shwaM al^pt t*» 9omi£m,&&* 

3fe* lirpi sosassps tappn fcto* flew toy l&sP g mti pl^Rwoed fossa* 

I^V8 Uzbeks ^srfciasslly ssassted ©a sn^te ir©o raila* £&aad to f aids* 

$ft,ttw8& ths Tjasewj, larfft ¥©K3s8»i build vsp in tfc» ©STM*? $& with 

'*$y&£e&l &sdB$ s«d ssi Incsgttlftr tx£oresl$ tfeey ays m<sh**8 aswgr sag! 

sspps&F «£< larp» tus»ts*X*s>i ta*i« %M tl» t«st ae«st,i<Mi fw&Ht »e »es-*©ss« 

»»H e»tSa« %M» s«*o>ff«os*   *J4llawii y«aas?, tfee «»l««ity dJatnfi,bati«a 

35S tfea t«%|il4ag ahaa&'ss' 5u slss h&gsily *&ggm&*ia sad flnetc«ti»$» 

(  V 

• I 

13^ 
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!<5«aSi^>««<»^as<K»»«*«*»s»»*«>^'*^ 

• 

imlt^as fisa •*#&*#!« fay •sr«2jtAXst-festi os®*" «Ms p>»ssw?* rasip®* Sfes 

»£& ataa£ ttiadsa ESSSB w®2d@3* 4© a festb* 1ttm& 4$a**bar of ihs bSait ia 

?#% lasting a elwawuio© rf 1« to t*» nwll of t&* tuanal, She «6a*i 

t-asrdteig &an abattt 23* at tte ft»ib is» 8B at tba tip* 13s® di*as©i®r *f 

t!»» &S5& it) ®*« ?he prop&Xar Ss dsaigssadi to o|ssr&ia vttb lamps' 

ssses fXBWtt ssid sassiHer peegsms® diffarasoa thaw •»» ha*© ta 4fe» %dai 

toaaaS* Ss oih&r aaf€a« aa sx^s ©ja^eiiag wttfe a aligifcly stslXM 

p,op®il4»y« Sba Kssiswa sf^se-d la 80S §«,FAj. sad tto wh»e3. fcas foaaa 

^^SMioalljf fc^st-s^ «&<S balaaoed by th» mostagtwor. % «Ss »e& «x» 

ss^i 70s? B»P»Hi 

»&» 

WS.tSi t&» &s© Xarga mxmm aiad tte *as»© tba flow bsaesssa mrey   . 

cgafat ®at? mtfym,   lb test tfee affieSe&eg? of the *$>*ia» <af vaaaa^ 

&»*«2r aMassa* and fosr £i?ss saMoaa* -**» eat a bet wira a»««fef * 

4a tha iaat «©Gi3#s$ ««d opes»afcael .the tssmai with aoaaeaa atasdiiim 

&s ffeant at taa iws (comef^, fig. 1)8 arssS etatractlog liha flaw- 

«3&h * IffiPfa P«aal (about .3* by ^*)-7    3b dElffaranea ax&'aaiiaaab&fta 

«aa»tiiar tiai psml abatraotad tbs ilatf os* act* and * ba»ab of tut* 

bnSaaas £v<&a»saa asch isbing^ in iba positfcs «f tbs afeatX*   Sba &£?*• 

. bcsla^aa was of tha owdter ef f IS    wffcfa a •mteeity of «feoia& 10 Va*&» 

3%» &«tei'i3^ l«8tfei3«4 |8?op«rijS)3p ««63 oat &a cay sasa* fc£* 

'vwisalfc af a spsoSal ^*aip»«   ^fe> fait' that p*a«tio*23^r teqy $eaaa&&8? 

weatM parn&l aa to &$&&%& tbs tsast/jslj, •d«1^5SjtixR> tbe affia^sz^gy af 

ttSBsal. aisc* obftats -fcb» meesa^r £afbn<8&io& tc pfosa*^ te tba vr 

sigst step* tfe« ^S*E.^J of a betta* ftfopaHa^    He? &«$%&! p^j^S.^S' |^ 
1 

—•-'»'*    »» .. --••,- 
i 



^Wim*^Si^m>ia«M.!at^u>'^^v'^^^>^it^»^^'Mv^^«>^'^^'<t^n^m-.-^.^ 

• 

i 
§ 

>,m 

. . 

... 

• 
elegtrie S3<,C, aotor and ^?j^w*5Li*» IM^jgWHBeMetiaiWWeBa^iejeilip^ «w*>"i'i»< *i«w»»J>niil«*TikiH»»<^MW-«inwrtxMiriw. 

it* eXaeirie 8,0. aotor U awted Sg H.?.f 230 *©2fce B.C.    ©       ' 
. .    i- • •. 

©P«Mnt«® £sw. ttee pewar sujapSied by • wstcr ^?*r«t©j* set* »iUi «& 

sdJw»i«feA# speed*    Uha Motor has a top speed of 2099 &»?•& so* 
• 

drivfcsi a pj«t^ b©*8 with a sedBslag fawstdy of 2»?3*   the tmt$o% aSieii •" 

e? this jg&*r box drives dis-eotly the propeller*    la this way the 

jjpeptfley oa» operate betveea 13 an* TOO S»P*I& a»d the aet©r has 

the y«qa:$r«i<£ power vithawt hsslag a dlasstor larg&r that 22**    (4 

Us* ap»@d 0c. &* weter «ith the sage pffeer wsd wltkoai g&ss' KSS'J&S 

obstnaat the flew coswi&srably)*    !*** ttntt wap purchased fn» 

fwsst&a^eiGs* aad tbla company oeraH tftentaalXy supply sssdshsr s*t of 

g»*m, pesttitilag ese to operate the propeller 4ss % diffesssssb epsefS 

Aetrallyj vith TOO SUP.K. the tips of the blade* huw a spewft of 

60 V«*«* eom>sp©Hf!.i3®g to a »%o& anebsr of 0.2*   She ssetftr fees ««»tfeex» 

eatpot shaft* fcarai&e at the rotor"* speed.* aM looatad dgfgjs@treasfe 

this shaft &««olves la th» sane direction «» the propells?* bad. eosald 

be w»£, t&?e^.#« a suitable gear, to as^rR « cesatm-'X'ot&iiisg psfeps;0»r«; 

JisfeaalXyj it earrles a dented wheels used m a i&ehc*&tdr»    t$m wteosl 

aodutatsa the ralaotassee of a aaaSl a&^ssiio «iro«ii »ed a oeSl piste* 

the «^52tml p*mlL$ and the ®pe-«d «a» be «taaai3r«»d «lth e oath«lo «6|' 

cacil'Joseojpea   She gaar ^>.x Mset be properly filled with ail (2.6 

<3$«x»ts 8M hQ) atd an ell level i&Sioator is located on the sdg^st aicEo 

of the $**? besr*    On ?ig» I ws inSieated the basic sijj'i&g of the 

eleetH.* inatallaticn» with the few awdlficatioa* Satvedaoed af^wr 

.•;• 
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J<Xkt*/*MT*',Jnx•ei> 3}(.S*^5S»SW**I£ffl*iS^ JHWKKiEsJEWKiSJlr 

*ffO*» 

• 

• 

mm$$b frem the s&suf actuary* 'Us® tbj?«**~s&&se power Xiaa $& iz$m&*> 

nz$&*4 by t!» rngmtta switch & lb fca&rgisa tii3» awitofc oaa «SM 

3»a aithar the Siart*8iop buttotaa oa *4&e add® of the sspt&? p»»r»fc©3P 

s*t or ih& peeh buttons inatalted is ti» wlafi fcaeml TOOB» The A*C^ 

sat©* ran tl5»r«?©r« b® started fsosa I'm different piae*« «s> ILoag m 

tba wmml ewlteh i» tba »all paaal 3& not glitch®?! off. Eiie p©4st 

sssft he> te&p% i» sdxtd for obvious »«f**y 3m&aox8e* 

Qssrhaatisg of the sXasaenis 01, wlil cpea tbs ssgaatifl s»it«fti If 

ix^ ©top ^se msbim* 

fStt A*& pqaar is i&ppad to «sargi»e a trassSorsear.    Tfea prisawy 

is £am& &sA aan "a* swiicihad diffsartjasxtS^ to sbaags tfe« oparatdag £»C 

*olt«8s»   H» «s« part of itt# pf isacey to daXivar la tSie wiad taassal 

rooa a sifaal of 115 volia A«C.    SMa si^aaX llgite % md lma& whe» 

tfc» ssa$B«t&Q twitch M Is olaaad* a®d seisld be as-«d to eaergSsa sa 

aleetroa&a t®oh«©tar« 

*wfe jssas&rad thro&£» oss» of the thr*« power 3tead» a ©nrwest of 22 

sas^s *§§?*» %« generator «»is us* loaded*    Ste® starting carrsst Iss^su 

fteii MM to a p&ak of 6(30 ^s|55 thaa sssaaiss? at aboir^ 3J>0 assp for t 

©seossSs*    6&I«? 2oed tba cwrraat deae not axeaed 150 a*^*    ffee 

aetsal tmm &m rateS 200 imp*    "She ®R©cadi8sry winding of tba trans* 

falser driva* a xaotifiar, &?&< ife® DeS, *»a.f« is used for asoitaiios 

of t&a &»$• faa«rator a»S wotor,   S» start tha D„C» i-^&tor OWB asset 

finst «K»t tSme spe«S control ahaal <m tba lower spaed pssitios*   9Us 

passt®^® tha psopallar frois lar^s atartlng tovqtiaa*    &> thlfl p*ai* 

iioffl the 3pe©$ C&.Bferol Switch (s&« Fig* ?} is eloaed; aaS fa»eas£».f 

tha D«C» Start button starta 13M S36^r« 

•. 

• 
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-. w»~.* 0toan#tt«8&* ***fl«S»i«»n»»f* < I ii»pMhfi^n<imit grwi •* Bs mm iv«gt,^4n 

» 

«*SJ2«» 

. %ten t&« 3J*C Start batten Is olosM3 ta» mgcatis witch H olasae 

tfc* voter samite ©irmiit, and tlsa amrSXlltry switch 3. M a* • fhte 

SKrrgtess t&a aggsetio rolsj ICE *fe»8 funottoa 2a to ifssiaicia 

rslay XJf ®m3PgUad*   ffe stop lira 3, C* is«jtor oi» on* either puafc Urn 

S«C Step batten tor op«& the door to tha s&*aS t«m»3u    Its Ife»w 

Svit^sh ynwmx&a opsratlng; tte te^asS, s$»a tba daw i&- oj>aa«,   Otsr* 

ha&tiag of 10 & by * Sasrgs asmtwra #as»re»i epaiw switch 10 X. and 

atega tits S«S» ssofc&r.    'Jte jasgast&c ralagr FA raduaea th» rjCitafeSGav- 

of tt» gMarater safes n a$Qta? tha ssmfctsra steTrossfe or tba sveist&faMsr 

t«a«&m is i«a Isrg&T.    Sfcda dsvi*a operates usSsr see®}* rating eos** 

ditiaas ev radar Msaxiwssi 9&rc!ty»*a6&s S#«S awrl the rtilngr ft flatters* 

flad»r larfp aerodyaasiie 3»&d this darie* br-lags a dro® in the aps^sd 

of H» tnzmal. asri uastabSie operation*   A SMS-SB affleienfc jperopeHsr or 

a ?»?£««£ «l4Mstri& te-raagsweisfc w&«Sd $3iai&£ts this difficulty* 

Sj^si a©a&*©X jsp*r*.te* by first iue^»ssing tha generator osltaiSea 

8©$ fcS$83 **d»si»g '&« »&ter aCKlt*ti©»*    %& t»efe©E»ter is uQBBftated 

to isse teiwdaals ?>n tea switch fceaee    St deli^rs % signal *fo&ss fl»« 

^juaasy fj is pcsppertiosssil to tha sagy.is? "velocity of the propaXS*? tqr 

a faetev, 12 x 2„73«    Ite felada fwajuaaey *a A/)»^i   Fig, 8 £aa%- 

caiea the bseaie depositions of tte switch box*    £ss oaoling of the 

iss&or generator sat pss3t?e:ute sossa diifieoltiaa «unc! one sfisat %s« at 

«3J, tlmfts HM *i32do» ?&« installed Sa tJss ssaehiaB room. 

Wtetw ittfilty»tiiw» -»ad i <J<aiiigng«U,gafcf 

tfe» ^t»r6 s^«iicajv «vtsids the bnilding w»at* on « Is^sr of 

«oe?se pmnA« cvigr tht *a»listwl»S gpeaaft* after taws rvtsf^rwkd 

^soss^sts was 2n pajtc^j, the pit ves fi33ad with eipd«r atsd a last 

• 

i 
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If si 

' • 

'  • 

lasyme of aae^*   On saeh aids of tbs eoncrsts sorte, in tho oocrss 

gr9nreX# tso draining liuss hstva been is*ovldod«    Bas purpose of this 

• 

i 
%• drain la to «©31«et $h» wstor undw the tunnel arid to brleg It. into 1. 

tfc* stain wstsr sink, located .In tfc» tdnd tnnnsl .^o*s astf us^a for I 

the tfcols Ffeypi«# Building*    An slsotrle punp wswwssi £ha iaat®i* £sr©ffl 

^•"•JpS*'- "'"    '"    •" •   -—•*--'--     -i.'**"'.   -""-"i-    -j-ji   -a, T«^E— 1i IW" •     Daw"" •;•       w "--.-, OHH&V, :. •".'.- MMfiJ*^ 

tfe*. slide* o®ffi» & hass soeussalstsd in sss^rie&at quantity*   Sins® 

tfes water floss saelly throng slssSsr or pww&l„ «D aspsot M© hydro* 

statin pmraifflsa,   ^s ob*«rtf©d that S»y$© pool® of «atsr reassLiissd J&r 

**jsai tie* OB tb» &«rf*o» of tsa gmna§t eibows tfc* fennel9 after mfcT 

jsmsipitatleae, but ihoy wsy be only a eonseque&ae ©f fcte* relative ! 
j 

S^ras ability ©if this top layer of effis*t&*    Bete.® the tanztsl «ess 1 

psinfcod m ibs Inside* v*s net lead wet smaas and! &£jfilt.s«at£c$ss*   After 

the paint wag essp&fed* Isaskagea ooensTOd only in tfeo tasr&a® ©SOTSS?®*, 

8& its© es&ranes of the tt»oo%ad di£f«s?»r»    Baa water sjpsrsntty a»«ps-' 

!   • throuih eaplllsry slits and ®Ks®rgss in hollow spots*    4tW^vs t** -zm 

& ssmnft' {®t-s»fs^s «tee} fsilsd ©iaae tlso w&t&r l«ake4 cmt ^la^sitoixj, 

Ha*?!!!^ w» oat 8K«11 iwi£«t2oa grs&ves in tt» bottom of tbt 

t«oaBS8s2. ssBd l«t tSis watsy fcomsssPLnfc* in * swelS. well (2 eublc isafes® 

«8>0«fe)s lee*taad SwwdiatoJy behins ib» {SotocstioB aea:=wsn.    $& t^g* 

«sll ere twBs @2notrode» and t*hass t^s «*te»r 2nvwl to ftSgh *fw»u^ss * 

WRflHl ®1««tyie |«^p Coloeti1!© fa«a fma^ for hsa^y tyuafea) ja switafcea 

©a &(f tb» first elssetw!***.    VSten ttw mil Sn drlsd; tft» second «1»«» 

•ferodto %xems tte l^^> off.   *S» B^tes* ISB pes^poci ©utwMaj ths^jsj^j « 

easp^r pij»& tonninatlssg la the s^frs, aarlor tbo last aootdoa of tfe« 

first a if fessr.   fSiis eo^ar pips £s nesdl ss gj^oond eoimaotor fter 

1$m slsotawsiie s^lagr driving tj?« pnfht   this solution is ppsviso^ 

sine* it is» known that such w&t&r infiltyatlons ehanj^ «.lfeh tlnse 

»«Mi^Aur««iwnn iiiTf_ e ^«-«*««IHK;3ST«»^S.» 
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»2|$» 

t&»a the WtJJ. of fch» iu»»»l 2s $oM» oen3«sj»*fc:i»» $**»» sOs«*j> 
- 

IBma the $B&mi&&±tij3rn aatai b$ fcj&n&gg en,, »nd &* tosml sassi %® 

elswi,    MHsaa the t^nperatim) <fe^ps &8&B&? fsp&efiwg* t>h» dsteaSd;!/* 

ffc»» atsai 9it!w? b» turiMd off er inetestod ajaiiHgt ^©ssi, 

S&tssr «ssd c«nd».nwfttio» has actftr intorfensd *&th tfe» opera* 

IS&R «f tits tajas»X| tb» grobX&K 3« a aftttos? of mi&tea&KJss** 

ffet laside walls of tha eonssete pats*-of tbe ttumwl wei?® gaai 

t&astod* sal i prlraer (slBdlttr to Sosg"    */0Op Ctetos EagiasaKtei tfesg«£3> 

£$$*&«fto% BteMwsra) *«s wad beJPars th* final costlag nm apf&Ud* 

Us® «»&&£&£ it«®lf ins Naop?<sms Besj' TOO* earn imnffeetaraaRi    Shu 

fateiassm thietejssa is »00£ loehB8, bat the paint d&t not fill aK to* 

eawtteisa ef fits? e©»8*«t»s siaess «©»» Of the® «u® fogft&y? ssselX MKMN 

iBhHWWWMPt ad <h»r& £a proceed by the ^oueysst® sad th» eoatlag £* qaitc 

53s© aas? s£ rsbbo? shoes s-.sd aifear a&silft? praesttt&ne; Is at^aglgF 

tVia magmas ss&iiaag had a irsary s^rlssd effect e» tlte ms®mT,%&®®& 

pr^pm-QAm ©* tt*e t&nnel*    2t iBtss*ltt«ge<l a •mr^ deaire&to <35SK§*iag 

*as3 een&P&utos s&rfcaijaiJy to the ^vJwfc epgratteK of fihe i%xa»l* 

Hi £m&& that the rssrtoaa «totfU» feed d&taatic js«e»*svj3*^5j &&«*5» 

vsrSss m the e$sa*fi of the wSooftty at the ©atmase «f ttea tout 

secti*?*^ vets when so ser^one etr Xragp rarsse «z?e insfcfcl.'i3d»    2te2e 

s&anas lfc«t the efficiency is i?!d«ip»ai2et4i ©? tha speadj. «sss©pt foi* | 

••."«*:.•<*•«-!•-F^-or--- fc-*-^*iE^5^!r=tnrr 
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*25* 

% 

• 

ttad the teagjoratarw of the stoter g»ne?s*or s«t»    Operation s&ifc Vm 

tewlwOoaso 2s po»8ib3# use to ItS ^ter»/a»e# or <wsa $0 afefeoe*   On ] ] 
ij 

tdep of Fa^, 9 tho tBdioatloea jssfez* to the ap»ratitm of the tua&ai |- 
|| 

leftmost larfB vans* a?>d yU&sst wisy s*s*#a»    fin flow Is to* iffeiaiaMj 

a^assi*®? $m wastssij «E$ IS* tsn&ULio&ift* predfcsoas Iwga losses la Use \ 
p 

*•**. es*«t23gu    %» eaB.rgF ratio Is sbaKt 2* 

SMfe HM Icrgji -msao mid t3» fen* largo eeweaas (a aeahos pr <j 

inab) Ha floe is Sa tfco sofctlisg elWKlar aaft tfea taofc eect-iess lasses* f! 
it 

as* j*Js«asi»    fSoMsiv >* tfee teflon «t tts» gjep or»at»* MOM 2*rgs £taa» 

taotioaa .In SSsi dffftteor.,    SSifo tim additicsal ©«w«s«s«a *d izsgiiseteti 

on F%. a, ? *;>... t&a a£tlo$»&ajr «? ^ws tfttfaawf $a aoawwfeai tajEttasfc | 

Use .eerwtses iotradaea a^ifcSasai. 2a*aaa &s& Urn anafjQr ratio 5a 5V2 
I 

to t«3U    ft* £Xe« is aaa 8&a«4y si all JSSSJSIB«    3Sa «asa*Qr s^i-Ss? oesiM ... 

&e iapNwaS 5» lagtalli&f a tua^iar {sat*at&»a eaj #sss tjaffess* tta 

Mth a s$mmt aff k& a/aae «t fc* aatrasBa of **o taat aas&Saa* 

asi a&n an aasargy ratio «f t«fg th* aavsaaiaaaliag powsap Is. «&ea& 

$ WmWm   W* aa&iaata ifes. *£? ieiaaey of ta)o aasstsa5' pgoffiaOaaf aoit «& 

S^S'?* «sS ffcatafore Out aiestrle ycana,1 •veeanMqr &o sas^sst-aia UdEs 

liBP'tor sp&iwSa wo^mU. t!se*reftsj» y^^ssli** ft b**t«r p"epel2»^f or 

m qpatai tf oasttai-rotatAssf fref^tln**   1 Bfcwim UaBd lato sswsssl 

tfe» SK*-^- *aaM al«c. Isspjfe'rB tts* ^flelaaesgr«    *at«*i13y» S*e WKtwait 

Qpm&fi S«: ribavi 15 «s/»tc oar 9S sa.^fe»    Hmu s grttf Js int2rod.oe«e *t. 

tb» aastT«»s of flag *«•* oootrftea it awwrtw a Iwaji iroasntwi dna§s»j 
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of the oi'der of 2 tisass the difference between dymtaic and statte 

pms8ttr€>g«»    &i$ev such ciraisstancessg tha tumsel operates with *& 

&-n®rgy ratia of less than 1 and tbs largest losses are due to it» 

iurbulsaee jrodaeisg grid,    Highar spasms wjvld require a different 

prepaller« 

Fran information supplied b? the paropsller'B nMumf«<9tur«r aiaS 

the -sseargf s°atio of thus b.inmla m eouM dra* Fig, 10,    Tho tannal 

aharacrWr'iatie iadieat«e the operating conditions and the other 

txas?m& **'* fftft&ttd for sonstast &*P»M»   ffcrth®s»?.K>r», the manufae- 

twas* iasiisat-BSfc that paiata ABCB eorrospcacl to eisotricel isasd.* 

IKUS p*m*rs sf £9 I0S 20. sad ^0 B»?«   A rough sgtisstfce of the ratio 

of aXacfcrieai power input to a»rodynainiesX power output givas *»3UaW8 

fcattfami 0.3 are! 0»?7, 

% isaaswred that d&gree of turoulen&Sg defined as the root t&s&tk 

spqaas-a of the ^.©sity flue tastiest ia the direction of the mean £haM9 

diaridfcd fcgr tfe® waa» Telocity*    All asjasar^ssasnts were a»d© la tha taat 

©*ei±©»$ steat £0 inehee Fross the eTfdaramee.    With the large varees «s&S 

4IJ» larga asreerss (It stashes par inch) *© fefitasS the vsluas iaaio^t®«S 

by e^oasaa an Fig* 11,    At 10 w/aea the turb;xlenee was about 0*1$* 

With tfte addition of on© soraon,, Rousted on tha large ring £a*st*b»£o»s 

the eeets«&3fcies the turbulence -was reduoed by a factor U.    13te> ^aluss 

are ledSeated by cix'olea o« Fig, 11+   After addition of tvc scvaens 

In the settling cbsjaber &ad two other aereans in the diffuaors, m 

observed anther reduction by a factor 10 acd a turbulence of ,02 t« 

«0j psreaat at hi#i speeds*    She poiats are indicated by data on ^ig» 31* 

Tfiri^ii1 uma i • rtiAWWwnuw >>M,i*)toWtt«£.&fn&£.;tf 
«4t OSMffiHWM fe .***•.*> .* tWKi"^>a 

- ****n*mMrtBmmtBx&Bis*mmmiai -, awMapssa 
hi&ttEdgfiHBMfifti *MBSMmaaaaaawM1l•^"•iwiii i mtkAiu^mat^m^^ms " J^iii«^fe^5feas; =4 s&^-s*-: 
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* Below IS fli/eee «e ftraisd th»t fceo hot-wires X&c&ted en « plane 

• 

prp»a$iea&&i* to the mm n.tm b«fc separated by 13 to 1~ inches 

iraSieste sfcrosg&y ©owelatad raaetaatloas. this sneans that the 

flastasfeiens' are one«di«»a®iaa8l «ffi8 ©orreapead to porga»»pi{»* 

e®ei.11atisfis.. As, apparent turbuleaee of 10 corresponds usssSer 

arc*** conditions to pressure flnctosstlons of 5 dynes per oa $ ®r w 

SOUKS at speech levol« The signal of itoe hot wire fluctti&tes slesriy 

«SKI fteee not indicate a particular superposition of varioas fre~ 
• 

quassias* 

Afe ai#»r epeada the signal appears* raora rsndoj&j the Satawfi. 

eorralatieis falls, sad the turbulence doaa net vary with the sssaa 

vsJaeity*    It 30 vt/ms we found that the *iateral eorrelatlea falls 

emr S*» and that the averaga "length* of the eddies Is eboat 10" s 

SwSleatang that the turbulence is strongly asywaatric?,.    Thin *f?set 

is due to the contract ion eoae« 

"<# arHsned at the conclusion that aeceustieel phemeene axe 

dcaiaarai up to 1*J i^/sao. aed that turbulence beooaee isaport&at for 

hl$sar speeds*    Tbe Rsyeolds' saabs? baaed on eddies of 30 mt aad 

velocity fluctuations of 30 w/eao reduced by a factor Kf^ is of the 

order of unity and there fore those large eddies are tether stable* 

Further seduction of the torbulsnee or aou&d fluctuations *smld 

require wore screens in the settling ©hasher or sose© large screen 

or honsyeonb to filter out the large eddies.    $» redwe &eco«8t.i©s& 

effects, one could purfcaps rap3a®e ths> large -rams by sisdlar mss 

sads oat of ease sound absorbing material* 
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i % tested the turbolenee of the floss ooaifcg out of the •contrast 

tdtoa ee»ae whea a acraan is placed «t th® ei&rane® of tfta test 8ee» 

ilisf&s rawSerisg the .flew in the taet aectien hi$sljr turbulent,   flste 

hi* bae* fe;» by passing a hot wira holder through the washes of the 

gei$£ aad pdasiog th® wire about 2* apetraeffi of the grid.    Ssder »»«& 

ei*go.BSfta»oes* the turbulence of the Iseos&ag flaw $» aiightly larger* 

as? icdieatad by the email tH-sagls* oa ?lg. 12*   Ife observed with this 

ars*aag«Bierit that the insois&ag torta&ftao* hat* a ataall lateral ©ore®*' 

latloa, &ad that the longLtudiaal sia* of the eddlas 5s shout a* at 

BieaMejMM«MawNMn«waiMeMB» 

the tunasi has baea used ©rer eaweral sjeaths S3^5 experisetrta o? 

iaotsfop&o turbnlenoa haee bsssa gerferasd-,.   We fonsd that, aft«r a 

wsnaSag tisss &f aboat 1 ttotir« tfe-s tu-sa®! was steady *TK? that £$£$&#& 

<SKS3 teapsratare Ferssissed coriatistjt-.    tfes acis« f^oa t-hs tunes! ^s "^s?^ 

law aaft i® Tifer«ttoi» interfsmi wifch the i^Rai^erasnts* 

%im rather narroe and long test sectisrs Is Ideal for ti<e ioresti* 

#ati0B8 on Xegra»gia» eorrelatioasy that is, for correlatioae froat the 

point of "»!»«? of as observer tratwll^ag with the flow, 

the law «cisc ra presents fadorable conditions for the study of 

turbuleat presswe fluctuations.    Talc aspect of turbulesoe is still 

uasxplored for laek of a eomrenleat BsSerophoaej ao& ths tunnel could 

be tised either for the design of ? suitable jsisjwsjjhoas or far jseaausw"* 

nante of pressure fluctuations* 

i • 

I 

i 



:-«fc^^*&3**e^--.*-. '••,• '• we wmQ iwmwiBwwwwH 

«*»>£•.* 

* 

• 

U» sffeet of • contra at Ion o» turbulence could be stud lad In 

the eosfcrastidn eon®. S&nilarly, esepe^ intents couM be carrisd is 

dlffas»if Itf especially on the effects of pressure gradient* on 

tm<&ttlea<jgf 
.     • 
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firm 3 to U0 ft. p*r ooe,   S^eciel ^ts^iles turn bos® $&34 on 
s?«$aoi3!g $axtra2«si£!&, aoioo and fiianftions« 
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